Abstract From an operad C with an action of a group G, we construct new operads using the homotopy fixed point and orbit spectra. These new operads are shown to be equivalent when the generalized G-Tate cohomology of C is trivial. Applying this theory to the little disk operad C 2 (which is an S 1 -operad) we obtain variations on Getzler's gravity operad, which we show governs the Chas-Sullivan string bracket.
Introduction
In their foundational paper, Chas and Sullivan [10] constructed a variety of algebraic structures on the singular and S 1 -equivariant homology of the free loop space L M = Map(S 1 , M) of a closed d-manifold M. In the beautiful [8] , Cohen and Jones showed that the Chas-Sullivan operations on H * (L M) are governed by an operadthe cactus operad, or equivalently, the two-dimensional framed little disk operad. One purpose of this paper is to do likewise for the Chas-Sullivan operations in the Borel equivariant homology,
Recall that Chas and Sullivan introduced the string bracket, a graded Lie bracket of dimension 2 − d: 
where · is the Chas-Sullivan loop product on H * (L M), τ is the S 1 -transfer
and p is the projection to the quotient,
. It is remarkable that bracketing a ring multiplication with τ and p produces a Lie bracket. One is led to wonder whether this is an example of a construction of a more general nature. Furthermore, Chas and Sullivan define a family of k-ary operations
From an operadic point of view, this construction of operations of higher "arity" is very natural. The main application of this paper to string homology will be to give the action of an operad which governs these operations. In [16, 17] , Getzler defined the gravity operad Grav in the category of graded groups using the (open) moduli spaces of points in CP 1 :
In the language of [17] , this is actually the operadic desuspension −1 Grav. For clarity we will forego the desuspension in this paper. Unlike many familiar operads (such as the associative, commutative, and Gerstenhaber operads), the gravity operad is not generated by a finite number of operations. However, in [16] , Getzler defines an infinite family of degree 1 operations corresponding to the generator of H 0 (M 0,k+1 ) = Z:
This is a single k-ary operation, denoted by braces; the a i are dummy variables. Collectively these brackets generate Grav, subject to a generalized Jacobi relation: 
where (i, j) = (|a 1 | + · · · + |a i−1 |)|a i | + (|a 1 | + · · · + |a j−1 |)|a j | + |a i ||a j |. This relation makes the binary bracket into a Lie bracket (of graded degree 1).
